SYSTEM AND METHOD FOR PERFORMING GUIDED PROCEDURES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to user guides. More particularly, it relates to a 
5 system for providing real time guidance to a user performing a set of process steps in connection 
with setting the status of a product, such as an uninterruptible power supply. 

2. Discussion of Related Art 

An uninterruptible power supply (UPS) is used in conjunction with electronic equipment 
to provide backup power in the event of loss of or problems with a primary power source, 
1 0 typically utility power. While a UPS can be used to provide power to any type of electronic 
equipment, typically they are used in conjunction with computer systems. The UPS receives 
power from the utility by being plugged into an outlet or hardwired into the power system for the 
building. The UPS provides output power to one or more computers and peripheral equipment 
through power outlets. 

15 Typically, the UPS includes a battery as a source of backup power and an inverter for 

converting the battery power into regular 110 volt (or other applicable voltage), AC power for 
use by the computer equipment. The UPS monitors the input power from the utility to determine 
its continuing supply and condition. In the event of power failure, the UPS switches to the 
battery backup power source. The backup power source is used until utility power returns or the 

20 battery is drained. If the power failure continues for a significant time, so that the battery 

becomes drained, the UPS shuts off to prevent damage to the battery. In the event of a power 
failure, the computer equipment can continue to be used until the UPS shuts off. The time period 
until shut off depends upon the condition of the battery, the charge on the battery, and the 



amount of power being utilized by the computer equipment. The UPS may also be used to 
condition the power to correct for over or under voltage conditions. 

Originally, a UPS used visual or audio signals to indicate a power failure. The computer 
user would have to monitor the system to determine when to shut down the computer so as to 
5 prevent loss of data prior to shut down of the UPS. More sophisticated UPSs have been 

developed which include microprocessors for monitoring operation of the UPS to determine the 
current state, changes in state, and to perform diagnostic self-tests. These UPSs typically 
included a communication link to the computer system to provide information relating to its 
states. UPS control and monitoring software operating on the computer system operates to store, 

10 analyze, and display information for a user regarding the condition, status, and operation of the 
UPS. The UPS control software may also function to shut down the computer system prior to a 
shut down of the UPS, when on backup power. 

More sophisticated UPSs provide greater flexibility and control. The UPS, and the 
control and monitoring software, may be set to various states which control the coordinated 

15 operation. For example, different conditions may be set for determining when to shut down. In 
many situations, a user must perform a series of steps to set the UPS status. Errors in performing 
the process steps may cause the UPS to be placed in an incorrect status. However, the user has 
no easy mechanism for determining when an error has been made. Thus, the user may have to 
repeat the process to set the correct status. 

20 Many other devices also require a user to perform a series of process steps to perform a 

desired operation. Typically, the proper procedure is provided in written documentation, such as 
a User's Guide or Operator's Manual. The user must locate the proper documentation and the 
procedure within that documentation. The user must then follow each of the written steps in 
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order. Any errors in performance of each of the steps prevent the procedure from being 
performed properly and cause the device to be improperly set. Such errors typically require the 
user to repeat the procedure, possibly with the same errors. The user has no guidance with 
respect to any errors or how to correct them. 
5 SUMMARY OF THE INVENTION 

The present invention includes, according to one aspect, a system for providing guidance 
to a user during performance of process steps. The system includes a controller embedded in the 
device for monitoring the status of the device. The user interface associated with the controller 
identifies a step in a process. The user interface may display the step on an integrated display or 
10 on an attached device or computer. The controller determines performance of the process step 
based upon monitoring status of the device. When a process step is performed, the controller 
provides the next step to the user. According to another aspect of the invention, the controller 
may determine that an error had occurred. The instructions to the user may include steps to 
correct any errors. 

1 5 According to another aspect of the invention, the controller can display the entire process 

to the user at any time during performance of the process. According to another aspect of the 
invention, the system determines whether a non-recoverable error has occurred and stops the 
procedure upon a non-recoverable error. According to another aspect of the invention, the next 
process step depends upon a status of the device. 

20 The present invention also includes, according to another aspect, a method for guided 

performance of a multi-step procedure on a device by a user. The method includes providing the 
user with individual steps of the procedure and monitoring the device to determine proper 
performance of the step. Upon completion of a step, the next step is provided to the user for 
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execution. According to another aspect of the invention, if a step is not completed correctly, a 
proper error correction process is provided to the user. According to another aspect of the 
invention, an entire list of steps for the procedures are displayed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 is block diagram of the relevant portions of UPS hardware according to 

embodiment of the present invention. 

Fig. 2 is a block flow diagram of a method for guiding a user in process steps according 
to an embodiment of the present invention. 

Fig. 3 is a block diagram of a UPS system with which the present invention may be 
10 implemented. 

Fig. 4 is a block flow diagram of a method for guiding a user to set a bypass state in the 
UPS system of Fig. 3. 

DETAILED DESCRIPTION 
The procedure guidance system and method of the present invention is applicable to 

15 different types of devices. Fig. 1 illustrates the system 10 according to an embodiment of the 
invention implemented in an uninterruptible power supply (UPS) 20. The UPS 20 includes 
typical elements (not shown) applicable to a UPS. The present invention is illustrated with 
respect to a UPS, but is not so limited. It may be utilized in any type of device requiring a user 
to perform steps of one or more procedures. Any other type of device to which the present 

20 invention is applied necessarily includes components applicable to such a device. The UPS 20 is 
connected to a computer 30 to provide power and communications, according to known practice. 
The UPS 20 further includes a processor 40. The processor 40 may be of any known type, 
including a properly programmed microprocessor or integrated circuit. Furthermore, the 
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processor 40 may be implemented by proper programming of a processor inherently present in 
the UPS 20. The processor 40 is connected to one or more sensors 41, 42, 43. The sensors 41, 
42, 43 provide information to the processor relating to the operation or status of components of 
the UPS 20. The sensors 41, 42, 43 determine the status of mechanical contacts, switches, or 
5 electrical measurements such as voltage, power, and current. A UPS 20 typically includes 

various such sensors which can be utilized in the present invention. Alternatively, the system 10 
may include sensors specially provided for determining the status of the UPS in connection with 
determining completion of the procedure steps. 

The system 10 may include a display 44 in the UPS 20 connected to the processor 40. 

10 The display is used to provide process steps to the user for execution. Alternatively, the process 
steps are displayed on the monitor 31 associated with the computer 30 attached to the UPS 30. 

The process 100 executed by the processor 40 in connection with the present invention is 
illustrated in Fig. 2. At step 1 10, a list of procedures is displayed to the user. Depending upon 
the nature of the display 44 or the use of the monitor 31, the entire list may be displayed or one 

1 5 or more procedures may be displayed with a scrolling capability of viewing the list. At step 120, 
the user selects one of the procedures to be performed. The user may either begin performing the 
procedure at step 130 or may display the entire list of steps for the procedure, at step 200, for 
review prior to commencing. In order to perform the process, the first step in the procedure is 
displayed at step 130. The user can then perform the displayed step. The processor 30 uses the 

20 sensors 41, 42, 43 to determine whether the user performed the process step correctly. 

Alternatively, performance of the process step may not be determinable using the sensors or may 
display information to the user as part of the procedure. In such a case, the system 10 waits for 
the user to indicate completion of the displayed step by pressing a key or button (not shown) on 
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either the UPS or the computer. The system may indicate on the display that the step has been 
properly completed, or may proceed with the next steps. 

When the process step has been properly completed (step 140), the processor 40 
determines whether the procedure includes additional steps, at step 150. When the last step is 
5 properly performed, the system ends operation at step 160. If the procedure includes additional 
steps, the next step is displayed at 130. Procedures in the present invention are not limited to a 
single path, but may include alternative paths. The next step to be displayed may depend upon 
the status of the device as determined by accessing one or more sensors 41, 42, 43 or upon inputs 
from the user. The user may input information to the system using a keypad of the UPS 20, or 

1 0 other device, or by using the computer 30. 

If a process step has not been performed correctly, the system 10 may determine that an 
error has occurred. The system 10 determines the occurrence of an error based upon information 
from the sensors 41, 42, 43 which does not correspond to expected values for completion of the 
procedure steps. When an error occurs, the system 10 determines whether recovery is possible at 

1 5 step 1 70. Depending upon the nature of the procedure and the applicable steps, the user may be 
able to undo a step performed incorrectly, or may be able to repeat a step that was not properly 
performed. If recovery is possible, the processor 40 displays steps to the user to correct the error 
at step 180. Once the error has been corrected, the next step is displayed for execution by the 
user. If recovery is not possible, the procedure is terminated at step 190. Termination of the 

20 procedure may require the user to perform various steps to return the device to its former state. 
If so, the proper steps are displayed to the user for execution. 

According to an embodiment of the invention, the entire list of steps corresponding to the 
procedure may be displayed at any time (step 200) during performance of the process steps. The 
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display may include a scrolling function to review all of the steps on the procedure, and may 
include information regarding various alternative paths in the procedure. Following review of 
the steps in the procedure, the user can return to performance of the procedure. The system 
tracks the completed steps and returns to display of the correct next step following review of the 
5 procedure. 

The present invention is not limited to a UPS, but may also include other equipment 
which incorporates a processor or other mechanism for determining states of the equipment. Fig. 
3 illustrates in a simplified form a UPS system 200 including a UPS 210 and a power distribution 
unit (PDU) 220. The PDU 220 is positioned between the UPS 210 and a plurality of computers 

10 231, 232, 233 or other electronic equipment. The PDU 220 includes a processor which monitors 
the various states of the PDU and which communicates with the UPS 210 and the computers 
231, 232, 233. For illustrative purposes, a switch 21 1 is illustrated on the UPS 210 for placing 
the UPS 210 in a bypass state. Similarly, three switches 221, 222, 223 are illustrated on the PDU 
220. Any number of switches may be included on the UPS 210 and PDU 220. Alternatively, the 

15 switches may be implemented within the devices and controlled by software within the system. 
Fig. 4 illustrates a process 300 for placing the UPS system 200 in a bypass state in 
connection with the present invention. For illustrative purposes, the UPS system 200 is placed in 
the bypass state by using switch 21 1 on the UPS 210 to place the UPS in a bypass state. Then, 
the switches 221 and 223 are changed, in that order, into a bypass state. If the process is not 

20 performed correctly, the UPS system 200 may fail, i.e., suddenly stop providing power to the 
computers. Alternatively, depending upon the state of the switches, an error in the process may 
be reversible so that the process may continue. At step 310, an instruction is displayed to inform 
the user to operate switch 21 1 on the UPS 210 to place the UPS in the bypass state. The 
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instruction may be displayed on one of the computers 231, 232, 233, on a display on the UPS 
210 or PDU 220, or on some other monitor for providing instructions to a user. Following 
display of the instruction, the system waits, at step 311 until the user changes the switch 211. If 
the user properly changes the switch 21 1, the process continues to step 320. However, if the 
5 system determines that some other action occurred, such as the user changing switch 21 1 on the 
PDU 220, then the process proceeds to step 312. At step 312, the system determines whether the 
process can recover from the current state. If the process can recover, then the proper step to 
uncover, such as switching back switch 221, is displayed to the user. Of course, several steps 
may be required to recover from an error. In such a case, all of the steps would be displayed in 

10 order. Once the system has recovered from the error, the proper step 3 10 is displayed again to 
the user for execution. At step 312, if the system determines that the process cannot recover, 
then the process is terminated at step 350. 

Once the user has successfully completed the first step of the process, the system displays 
the second step, operating switch 221, to the user for execution at step 320. The system then 

15 waits for the user to perform the desired action and monitors the status of the switches. As with 
the first action, if the user performs the correct action, the process continues to step 330. On the 
other hand, if the user performs an incorrect action, the process attempts to recover at steps 322 
and 323 by having the user perform certain actions. As illustrated in Fig. 4, the system can 
return to the second step of the process in recovering from an error. Alternatively, the error 

20 recovery process could return the user to the first step of the process. 

Once the user has successfully completed the second step of the process, the system 
displays the third step, operating switch 223. Again, the system waits for the user to perform the 
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desired action, and seeks to recover from any errors. Once the third and final step has been 
properly performed, the process terminates at step 340. 

Figs. 3 and 4 illustrate a process for operating switches on a UPS 210 and a PDU 220 for 
placing the system in a bypass state. The present invention is not limited to this specific process. 

5 Other processes may be performed to place the UPS system in a bypass state. Alternatively, 
other processes be implemented using the present invention to place the UPS system in any 
desired state which requires actions by a user. A system according to an embodiment of the 
present invention displays steps to a user for performance and monitors the state of the system to 
determine whether the proper step has been performed. If an error is made, steps necessary to 

10 recover from the error, if possible, are displayed to the user. Thus, the user is guided through the 
proper steps of the process, while the system ensures that the steps are properly performed. 

Having thus described at least one illustrative embodiment of the invention, various 
alterations, modifications and improvements will readily occur to those skilled in the art. Such 
alterations, modifications and improvements are intended to be within the scope and spirit of the 

15 invention. Accordingly, the foregoing description is by way of example only and is not intended 
as limiting. The invention's limit is defined only in the following claims and the equivalents 
thereto. 
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